Gastroesophageal reflux disease (GERD) is characterized by prolonged and repeated exposure of the esophageal mucosa to acidic gastric contents, often resulting in ulcerative and erosive damage to the esophagus. Patients typically experience symptoms of heartburn and regurgitation, although symptoms alone do not predict the presence of esophageal mucosal injury (1) . The pathologic reflux can be confirmed using 24-hr ambulatory esophageal pH monitoring, and normalization of 24-hr reflux measurement correlates with symptom relief and endoscopic healing (2, 3) . The newest and most effective agents currently available for the treatment of acidrelated diseases are drugs classified as proton pump inhibitors (PPIs). Rabeprazole is one of the newer drugs in the PPI class, sharing a substituted benzimidazole like omeprazole and lansoprazole (4) . Although rabeprazole has the same mechanism of action as other PPIs, its differing molecular structure results in small, but potentially clinically significant, differences in chemical and physical properties (5) . The rapid activation compared with other PPIs may account for rabeprazole's faster inhibition of H + , K + -adenosine triphosphatase activity and acid secretion in vitro (6) .
This Case Report describes a man aged 64 years with "cluster GERD" who participated in the study entitled, "A Study of Rabeprazole 20 mg q. 
CASE REPORT
A Caucasian man aged 64 years originally presented to the outpatient gastroenterology clinic in 1997 for further evaluation of GERD symptoms. The patient had a history of esophageal dilatation in 1975 after 2 years of dysphagia. He underwent another dilatation in 1976, which resulted in esophageal rupture and surgical repair via thoracotomy. Occasional, poor esophageal motility and weak lower esophageal sphincter pressure were documented in 1995 and 1997 by esophageal manometry. Symptoms of GERD were subsequently developed and included intermittent heartburn that occurred sporadically but persisted for several days in a "cluster-like" fashion. The patient had been previously treated with cisapride but discontinued treatment due to diarrhea. Metoclopramide treatment resulted in mental status changes and was also discontinued.
In 1997, an esophagogastroduodenoscopy revealed hiatal hernia at 40-42 cm, and diverticula in the midesophagus, but no esophageal stricture. The patient described his symptoms as burning pain in the epigastrium lasting for 3-4 days per week interspersed with a few days of no symptoms and occurring approximately five or six times per year in a "cluster-like" fashion. Between these episodes, the patient was asymptomatic. The patient described his pain as incapacitating at times, often leading him to take over-the-counter antacids for transient relief. He also noted acid regurgitation in the mouth with a prominent nocturnal pattern and complained of an occasional "globus-like" sensation. The patient continued to have episodes of significant reflux symptoms despite being treated with omeprazole, 20 mg b.i.d., since 1998. He stated that symptoms often occurred at night and was given ranitidine, 150 mg q.h.s., in addition to omeprazole. The patient then complained that ranitidine treatment resulted in nausea, and the dosage was reduced to 75 mg q.h.s. The patient also ate small meals several times a day and practiced lifestyle modifications to minimize his symptoms. An upper endoscopy performed in September 2000 revealed hiatal hernia, Barrett's esophagus, esophageal stricture, and poor esophageal motility.
Intraluminal esophageal pH testing revealed that the patient experienced an esophageal pH <4 for 11% of a 24-hr period while on omeprazole. Gastroesophageal reflux symptoms were assessed using the Gastroesophageal Symptom Assessment Scale (GSAS) questionnaire (Table 1) . Positive findings of GERD on the GSAS included heartburn with a burning retrosternal discomfort, an acid or sour taste in the mouth, a feeling of pressure or lump in the throat, bloating, flatulence, and halitosis in the week immediately prior to assessment. The patient also indicated that each of the symptoms was distressing and interfered with his daily activities (total GSAS symptom score of 12 of 24 in eight different symptom categories).
Initially in the research study, the patient was switched from omeprazole to lansoprazole at a standard dose of 30 mg q.d. to be taken approximately 30 min before breakfast for 2 weeks, during which time the patient continued to experience GERD symptoms. After the 2-week course of lansoprazole, 30 mg q.d., the GSAS survey was repeated, revealing a symptom score of 5 of 15 in five different symptom categories, including heartburn, burning retrosternal discomfort, acid or sour taste in the mouth, bloating, coughing, and hoarseness (Table 1) . Compliance with the PPI regimen was evaluated with a patient dose diary, and pill counts were performed at each clinic visit. In addition, the patient underwent 24-hr ambulatory pH monitoring. He continued to have abnormal acid reflux (time with pH <4) for 11.7% of a 24-hr period (Figure 1 ).
After a 2-week washout period, the patient was switched from lansoprazole to rabeprazole, 20 mg q.d. in the morning (30 min before breakfast), and scheduled for a follow-up visit after 1 week of daily treatment for reassessment using the GSAS questionnaire and confirmation of treatment compliance, as described above. After 1 week of rabeprazole treatment (20 mg q.d.), the patient had a GSAS symptom score of 2 in four different symptom categories. At the end of a 2-week treatment period, a repeat GSAS questionnaire was administered (Table 1) , and 24-hr ambulatory pH monitoring was performed. The final symptom score on the GSAS was 0 of 6 in two categories (heartburn or burning retrosternal discomfort and flatulence), demonstrating that 2 weeks of rabeprazole therapy resulted in complete resolution of the patient's reflux symptoms. Moreover, 24-hr ambulatory pH monitoring indicated a reduction of abnormal acid reflux time to 7.5% (Figure 2) . Furthermore, as shown in Figure 2 , there was improved control of nighttime esophageal acidity. The patient continued treatment with rabeprazole, 20 mg q.d., with occasional use of an antacid to control nocturnal GERD symptoms. He has continued on rabeprazole therapy successfully for more than 12 months.
DISCUSSION
This case describes a unique pattern of GERD symptoms that we have termed "cluster GERD." Cluster GERD is best defined as several consecutive days of reflux symptoms experienced by patients intermittently (i.e., several consecutive days of reflux symptoms occurring interspersed with periods of no reflux lasting from a few days to up to approximately 2 months) at least several times a year during the course of their illness. Many patients with GERD take medication only in response to symptoms and are poorly compliant with continuous maintenance therapy (7) (8) (9) . In a study by Schindlbeck et al. (8) , 39% of patients with GERD on continuous maintenance therapy stopped taking their medication, whereas 61% continued to take medication, either on demand or regularly. Of the group that stopped taking medication entirely, almost one third actually had their symptoms completely disappear. The poor compliance illustrated by this study suggests that there is a large percentage of patients who experience recurrent and intermittent GERD-like symptoms that may or may not seek medical attention.
The patient discussed here had a history of esophageal injury and, prior to enrolling in the study, had intermittent symptoms of reflux interspersed with periods with no reflux symptoms. The intermittent symptom profile and the availability of over-the-counter acid suppressants may deter patients with cluster GERD from seeking medical attention. In general, these patients will experience complete resolution of their symptoms with over-the-counter antacids, and it is unlikely that there is significant esophageal injury. Inciting agents, such as certain types of foods, beverages, or stress, may "trigger" heartburn symptoms to occur. The determinants of this disorder as well as its prevalence clearly need further investigation.
In this case, rabeprazole treatment resulted in complete symptom resolution, whereas lansoprazole failed to resolve GERD symptoms. Possible explanations of this phenomenon include reduced bioavailability for lansoprazole and/or increased efficacy with rabeprazole. Because this report describes an open-label treatment with rabeprazole after the patient completed a 2-week washout period with lansoprazole, the contribution of unrecognized psychological influences that may have contributed to the improved symptom scores on the final GSAS questionnaire cannot be excluded completely. Despite the possible bias influencing subjective testing, esophageal pH measurements indeed indicate an objective improvement in esophageal pH with rabeprazole over lansoprazole-most notably in the nocturnal hours-suggesting perhaps that rabeprazole was more effective for relief of nocturnal reflux in this patient.
The canalicular space of the parietal cell is an acidic compartment with a maximal acidity of pH <1.0 (7). Rabeprazole, having the highest pK a within the PPI class, has the theoretical advantage of being the first to be acidified or protonated and, in vitro, has been shown to act more rapidly (6, 10, 11) . In general, the newer PPIs (pantoprazole and rabeprazole) that have been introduced onto the U.S. market have a greater likelihood of inhibiting gastric acid secretion for a full 24-hr period and, therefore, can be dosed once per day, generally in the morning. Rabeprazole has been shown to provide rapid, potent, and sustained inhibition of gastric acid secretion in Helicobacter pylori-positive subjects and inhibition of peptone-meal stimulated gastric acid secretion superior to omeprazole in H. pylori-negative subjects (12, 13) .
In a short-term study of 20 patients with GERD, both 20 mg q.d. and 40 mg q.d. rabeprazole normalized acid reflux time by day 7 of treatment (14) . Additionally, no significant difference in efficacy or side effects was found, with both dosages being well tolerated. Consequently, the recommended standard dose of rabeprazole, 20 mg q.d., was used in the patient described in this report, with notable improvement of acid reflux time as well as elimination of GERD symptoms.
This report is the first to describe the symptoms of "cluster GERD" in a patient with recurrent and intermittent reflux disease followed by periods of complete remission who responded completely to rabeprazole in both symptom relief and improvement in esophageal pH. Further investigations are necessary to better characterize and treat this disorder, which may be more common than previously appreciated.
